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Broad Features and Functionality for Each Service

EC2

EBS

S3

Elastic Load

Balancer Data Pipeline
) ¥y .

IR L

CloudFront Route 53

) I~

Elastic Map  CloudFormation
Reduce

IAM AppStream

56 new features
since Feb 2013

Redshift

——— .

W

DynamoDB NESE

Regional expansion to US West (Oregon)

Support for temporary credentials when loading data from Amazon S3

Regional expansion to EU West (Dublin)

SOC1/2/3 Compliance certification

Ability to UNLOAD encrypted files in parallel to Amazon S3

Regional expansion to Asia Pacific (Tokyo)

Support for JDBC fetch size to enable extraction of large data sets over JDBC/ODBC

Enable logging of UNLOAD statements

New built-in function to compute the SHA1 hash of a value

Added support for UTF-8 characters up to 4 bytes in size

Ability to share snapshots between accounts to simplify manageability.

Support for statement timeouts to automatically terminate queries that exceeded allotted execution time

Added support for timezone conversion in SQL

Added support for datetime values expressed in milliseconds since EPOCH to simplify ingestion

Simplified ingestion by automatically detecting date and time formats.

Added support for automatic query timeouts to workload management queues.

Enabled the use of wildcards when assigning queries to workload management queues.

New built-in function to enable customers to calculate the CRC32 checksum of a value

Console improvements to show progress bars for backup and restore operations.

Added the ability to support IAM at the resource level allowing tight control of who can take what actions on which resources.
Obtained PCI compliance

Added the ability to substitute a customer chosen character for invalid UTF-8 characters to simplify ingestion

Allowed customers to store JSON data in VARCHAR columns and added built-in functions to enable data extraction

Added support for POSIX regex expressions when using SIMILAR to in SQL queries

Added Cursor support to enable extraction of large data sets over ODBC connections

Built-in function to enable splitting a string using a supplied delimiter to make parsing values easier

Added system tables to enable logging of database activity for auditing

Regional expansion to Asia Pacific (Singapore, Sydney)

Enable customers to control cluster encryption keys by using an on premises hardware security module (HSM) or Amazon CloudHSM
Enable customers to receive alerts via SNS for informational or error-related events for cluster monitoring, management, configuration and
security.

Integration with Canal to enable streaming data ingestion

Copy from an arbitrary SSH connection enabling direct copy from Amazon EMR, HDFS, or any other database that supports SSH access and
script execution

Enable distributing tables to all compute nodes to speed up queries, especially those involving star or snowflake schemas
Logging of database logins, failed logins, SQL execution and data loads to S3 and integration with CloudTrails for control plane events
Enabled caching of database blocks to speed up access to frequently queried data

Increase cluster concurrency limits from 15 to 50 to enable higher concurrent query execution

Optimizations to resize code that lead to 2-4x improvement in resize performance

Approximate COUNT DISTINCT using HyperlLoglL.og giving 10-20x performance improvements with less than 1% error
Enable customers to continuously, automatically and incrementally back up data to a second AWS region for DR

On track to obtain Fedramp certification

Deliver Redshift on SSD instances enabling a lower-cost, high performance entry point
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http://aws.amazon.com/big-data/
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Map of scientific collaborations from 2005 to 2009

Computed by Olivier H. Beauchesne @ Science-Metrix, Inc.

Data from Scopus, using books, trade journals and peer-reviewed journals
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Plus hundreds of other

sites around the world for
Co-Is and Colleagues

LANL

ChemCam
Los Alamos, NM

UofGuelph
APXS
SwRi Guelph, Ontario
RAD
Boulder, CO

KE
DAN
Moscow, Russia

GSFC

SAM
Greenbelt, MD

ARC

CheMin
Moffett Field, CA

JPL
Pasadena, CA GDSCC

Goldstone Deep Space
Communication Complex

Madrid,
Spain

MSSS
MARDI, MAHLI,

MastCam
San Diego, CA

Canberra Deep Space

Communication Complex

Madrid Deep Space

Communication Complex









Jet Propulsion Laboratory
California Institute of Technology




EC2 =07

2y
i .
N

-
-------.~
»

i i
i i
i i
i i
i i
1 I EC2
i i
i i
i i
I ; =07 =07
i i
i i
i i
i i
i - EC2 EC2
I 1

-~

On-demand access to effectively

limitless resources

Specialized Smi“—szae
supercomputing S aret
resources compute




N SNy

\ )

AARARRRR RN RRRRY

,95—5——5554

A
N

o&///////fﬁé
\

\\
WV/////’/Q?.

N STy

-
e

‘\’l‘\ N

N I

N
m
N
N
\

N SISy

YMang

Ocuul

PRIT -Lanr-Pancam-ame - L LO-poa - MO ¢y







Tasks

Tasks
Tasks

File Transfer

c
O
%
O
o

ata Processing

SN

-
=
N
(S
=

a5

Create EC2
Instances

R

SN S

\




Curiosity live stream



. Multi-region weighted round-robin distribution

. Pre-configured Adobe Flash Media Server
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__|MWA | ASKAP | SKALSURVEY | SKAL-LOW | SKALMID

17.1 Thit/s [1]

10 Thit/s [3]

184 Thit/s

69 Thit/s

Digitiser Output 0.12 Thbit/s

143x

83X

575X 1533x

1x

6736 Gbit/s [2] 26000 Gbit/s [2]

37360 Gbit/s [2]

20 Gbit/s

3.2 Ghit/s

Input to
Science Data
Processor

2105x 8125x

11675x

6.3x

1x

Exabytes per year

Exabytes per year

Exabytes per year

5 PB/year

3 PB/year

Archived

(25% duty

Science Data

Products

cycle) [4]

-RED-001)

-TEL.SADT-PROP_TECH

[1] From SADT Consortium Technical Development Plan (SKA

[2] From SKA1 System Baseline Design (SKA-TEL-SKO-DD-001)

[3] From LFAA Technical Description (AADC-

-002)

PL

TEL.LFAA.SE.MGT-AADC-

[4] MWA is archiving correlator output data, not science data processor output data



www. theSkyNet .org

The Australian Square Kilometre Array Pathfinder [ASKAP] in the

Murchison Radio-astronomy Observatory (MRO), Western Australia.
Image courtesy of the Western Australian Department of Commerce
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On demand AMI

BOINC Node

Hierarchical Storage Manager

Task Nodes
ml.small

cl.medium

NGAS Store,
Pawsey Centre, Perth

2x Public Subnet

S3 Storage

XA

NFS Node

60 GB EBS

60 GB EBS

db.m1.medium

+—>

Glacier Storage

2x Private Subnet

NGAS Store, Baltimore



http://aws.amazon.com/solutions/case-studies/icrar/
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aws.amazon.com/datasets

amazon

web services

AWS Products & Solutions

Browse By Category
Astronomy
Biology
Chemistry
Climate
Economics
Encyclopedic
Geographic

Mathematics

Developer Resources

Amazon Machine Images
(AMIs)

Articles & Tutorials

Customer Apps

| Sign Up I My Account/Console ¥

Public Data Sets w n Developers Support

7 Public Data Sets

Public Data Sets on AWS provides a centralized repository of public data sets that can be seamlessly integrated into AWS
cloud-based applications. AWS is hosting the public data sets at no charge for the community, and like all AWS services,
users pay only for the compute and storage they use for their own applications. Learn more about Public Data Sets on
AWS and visit the Public Data Sets forum.

Featured Public Data Sets

= Common Crawl Corpus
A corpus of web crawl data composed of over 5 billion web pages. This data set is freely available on Amazon

S3 and is released under the Common Crawl Terms of Use.

= 1000 Genomes Project
The 1000 Genomes Project, initiated in 2008, is an international public-private consortium that aims to build

the most detailed map of human genetic variation available.

= Google Books Ngrams
A data set containing Google Books n-gram corpuses. This data set is freely available on Amazon S3 in a
Hadoop friendly file format and is licensed under a Creative Commons Attribution 3.0 Unported License. The

original dataset is available from http://books.google.com/ngrams/.
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Overview  Get Started = Computing Resources  Register ~ miNDAR

The mission of the National Database for Autism Research (NDAR) is to make available all research data related to autism avallable for reuse. Raw data is
expected as are the results of each experiment. Data collected across projects are aggregated and made available through the NDAR GUID. Similarly, results
from each experiment - often on the same subjects - can now be made available. In this way, separate experiments on genotypes and brain volumes can

inform the research community on the tens of thousands of subjects now contained in NDAR. NDAR's cloud computation capability provides a framework in
support of this infrastructure.
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aws.amazon.com/grants/

amazon

web services

AWS Products & Solutions «

AWS in Education

Education Program &
Grant Application

FAQs
Customer Experiences
Terms & CondRtions

Research Grants

Berkeley RAD lab

Education Grant Case Study

Berkeley RAD Lab

Customer Experiences

See how educators, academic

researchers, and students

sing S to learn and

to solve research chalienges

View testimonials from:

University of Maryland,
College Park

University of California at
Berkeley

Harvard Medical School

University of Texas at
Austin

%
2
Z
Z
z
Z
Z
-
z

My Account / Conacle ~ English +

Developers « Support «

AWS in Education

With AWS in Education, educators, academic researchers, and students can apply to obtain free usage credits to tap
into the on-demand Infrastructure of the Amazon Web Services cloud to teach advanced courses, tackle research

endeavors, and explore new projects - tasks that previously would have required expensive up-front and ongoing
nvestments in infrastructure.

Learn more about how Education programs use AWS grants:

University of San University of California at University of Texas at University of Oxford
Francisco Berkeley Austin

UNIVERSITY OF
SAN FRANCISCO

MS in Analytics Graduate Web 2.0 Application 3 Day Startup Competition The Malaria Atlas Project
Program Development

A

Grants Application Process

Educators Researchers Students Education IT Machine Leaming

rResearchers

AWS In Education will review and support selected research projects with grants that offer free access to most
AWS Infrastructure services. Often, large research projects require extensive compute power and storage
infrastructure to complete. Now, researchers around the world have access to the global computing
infrastructure and storage capacity of the AWS cloud. Instead of purchasing a large amount of hardware,
researchers can get started by simply opening an AWS account. And, with services like Amazon Elastic

N
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